 In-situ X-ray diffraction analysis of powders were collected at room temperature on a Bruker axs D8 Advance diffractometer equipped with a solX energy dispersive detector in the 10-90°range with a step of 0.02°and accounting time of 25 s per step (CuKα = 1.5406 Å). The high temperature diffraction data were collected in the 10-90°range, with a step of 0.0148°and a counting time of 1.5 s per step, on a Bruker axs D8 Advance diffractometer equipped with a high temperature Anton Paar HTK 1200N chamber and a one dimensional X-ray detector VÅNTEC-1 (CuKα = 1.5406 Å).
Then sample was reheated at 950°C for 24 hours).
 In-situ X-ray diffraction analysis of powders were collected at room temperature on a  High resolution and high intensity time-of-flight neutron powder diffraction (NPD) data were collected using GEM diffractometer at the ISIS spallation source at Rutherford Appleton Laboratory, UK. The sample (ca. 5 g) was loaded into a thinwalled, cylindrical vanadium can and placed in the sample chamber in ambient condition. The diffraction data sets were analysed using GSAS package [2] in the Rietveld method [3, 4] . The background was fitted using an empirical Chebyshev polynomial and peak shapes were considered as pseudo-Voigt function.  Electrical properties were measured using small circular pellets. Powders were uniaxially pressed using a pressure of 120 MPa. The pellets had a diameter of 13 mm with a thickness of 1-2 mm and were fired in air for 10 hours at 850°C. In-situ conductivity was measured using a four point DC technique from 900°C to room temperature in air using Van der Pauw technique [5, 6] . 
